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Specification 

1. 1. Title of the Invention 

Laminated LCD Device 

2 2. Claims , . ... 

,„ A laminated LCD device for an LCD display dev.ce prov,ded 

with a number of electrode groups arranged in lines, having a plura ty 

of LCD layers deposited by using at least three glass substrates 
having electrodes and LCD layers provided between the glass 

substrates. . ... . _ 

(2) The laminated LCD device of claim 1 using ultrath.n glass 

substrates, wherein the number of scanning electrodes is the number 
of laminated LCD layers multiplied by the number of scann.ng 
electrodes of one glass substrate. 

The laminated LCD device of claim 1 employing thick glass 
substrates, wherein three-dimensional display to made possible by 
changing the length of at a least a signal electrode of each LCD layer 

for every LCD layer. 
t, 3 Detailed Description of the Invention 

' The present invention relates to an LCD display device, and 
particularly to a laminated LCD display device. 
An LCD display device (Liquid Crystal Display abbreviated to LCD ).s 
a device having liquid crysta. sealed between glass substrate s aving 
a conductive transparent thin layer such as In203 and TO ( M fan 
Tin Oxide) as a specific pattern electrode. The strength o refl ted 
light or transmitted light from an external light source can be alto ed 
by applying a voltage between electrodes to cause a change in the 
orientation of liquid crysta. molecu.es. Therefore, by chang-ng an 
electrode to which voltage is applied, specrfic characters and images 
can be displayed, and this LCD display device « beoorwng 
widespread as a means for displaying characters on a iw*h . ar -a 
calculator, and as a display device of characters and ^<"*» 
and others. Very recently, small-sized LCD TVs, etc. havmg the above 
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conductive transparent electrodes aligned in a matnx have s arted to 
appear. As a result, it is considered that the appl.ed f. I w, 
increasingly spread to such dynamic character/image display f.elds .n 

pTgTshows a structural outline of an LCD device of the related art 
having electrodes aligned in a matrix. Fig. 1(a) is a plan view and 
Fia Kb) is a cross section taken along the line A-A .n F.g. 1 (a). 
Transparent conductive electrodes M taken as scanning electrodes 
are aligned in sma.l strips on a glass substrate 1, and tra spa e 
conductive electrodes 2-2 taken as signal electrodes are aigned 
small strips on a glass substrate 2 and are made to face each othenn 
an orthogonal manner. Liquid oystal 10 is injected through an inlet 7 
nto a space surrounded by an adhesive 6 for hem^eticaHy seahng 
peripheral sections of the display device, and an LCD display dev.ce 
is finally formed by hermetically sealing with adhesive 8 for sealing 
I liquid crystal and arranging polarizing plates 11 orthogonal., 
Regions where the small strip-shaped 
arranged in a matrix cross respectively form pixel, W h ft. LCD 
display of the related art, if the width and inter-electrode interval of the 
strip shaped transparent electrodes is made narrow, a number of 
pixels of high density can be obtained to some extent, but resistr^y 
of the transparent electrode film is not very low and there -s a l.rnit to 
making the surface area large and. increasing the density, and there 
are also fimits placed on functionality. 

The object of the present invention is to provide an LCD 
device having electrodes arranged in a matrix that has high density 
pixels and is capable of new functions by having a plurality of hquid 
crystal layers laminated on one another. 

in order to achieve the above object, the LCD dev,ce of the 
present invention uses at least three g.ass grates having 
transparent e.ectrodes, so that there are a p.urahty of ..quid crystal 
layers, and is provided with groups of transparent electrodes, for use 
as scanning e.ectrodes or signa. electrodes that are orthogona to 
each other and fitted between a liquid crystal layer, for each liquid 

Kl> of glass substrates used wKh the .atest LCD devices 
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has been gradually becoming thinner, 0.2 mm or 0.1m, and the 
present invention has been developed based on the following two 
points. Namely that it becomes possible to obtain a large surface area 
having good uniformity and flatness, and that it becomes possible to 
improve the performance of liquid crystal (purity, degree of 
transparency, contrast ratio etc.) and to make the liquid crystal f.lm 
extremely thin. There is therefore no problem visually with making a 
liquid crystal layer out of a plurality of layers stacked on one another 
and specifically it has been confirmed by experiment that it is poss.ble 
to ignore an impression of separation between images of each layer. 
In this way, the number of electrodes for scanning electrodes and 
signal electrodes is made larger than with the related art and » 
increased by n if the number of laminates is n, which means that a 
matrix shaped LCD device having high pixel density may be obtained 
in a straightforward manner. 

The positions of the electrodes for signals and for scanning 
are preferably the same or slightly offset when viewed from above, 
and this can be chosen depending on the purpose. Also, if control of 
scanning and signals is varied for each layer, it is poss.ble to 
incorporate new high level functions, such as image superposition 
comparison etc.lf the glass substrates are of a normally used 
thickness, namely, for example, 0.7, 1.1 mm or 1.5 mm, the LCD 
device of the present invention cannot, from the point of view of 
visibility provide an LCD device having a high resolution image while 
being able to view the above described flat image, but it is poss.ble to 
endow the LCD device with completely new functions. An 
embodiment of this is shown in Fig. 2(a), Fig. 2(b), Fig. 2(c) and F.g. 
3 

With this embodiment, four liquid crystal layers 10 are 
laminated using 5 glass substrates 1 ■ 5. As shown in Fig. 2(b), 
showing a cross-sectional view in the direction of the line A - A in Fig. 
2(a) on each glass substrate 1 - 4 scanning electrode groups 
represented by reference numerals 1-1 to 4-1 are arranged in narrow 
strips in the lateral direction of the display device from one end to the 
other end, but positions where these scanning electrode groups 1-1 
to 4-1 are provided are different for each liquid crystal layer, as shown 
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in Fig. 2(c) which is a cross' section along the line B - B in Fig. 2(a). 
On the contrary, a signal electrode group is arranged on each of the 
glass substrates 2 - 5 in narrow strips in the vertical direction of the 
display device, as shown by reference numerals 2-2 to 5-5, and a 
range where this group of signal electrodes exists is not from one end 
of the display device to the other but varies in length for each liquid 
crystal layer. Referring to Fig. 2(a) and Fig. 2(b), a signal electrode 
2-2 of the first liquid crystal layer is the longest (14) with second and 
third layers becoming sequentially shorter and the signal electrode 
5-2 of the fourth liquid crystal layer being the shortest (11) With a 
laminated LCD device having this type of structure, it is possible to 
provide new functions, such as characters and a three dimensional 
appearance, giving an image that could not be conceived of with an 
LCD display up to now. Fig. 2(c) gives a three dimensional 
appearance of a convex form, and Fig. 3, showing another 
embodiment, gives a three dimensional appearance of a concave 
form where the length of each layer of the signal electrodes is the 
reverse to those of Fig. 2(c). Reference numeral 6 in Fig. 2 
represents an adhesive for hermetic sealing, reference numeral 7 
represents a liquid crystal injection port, reference numeral 9 
represents strengthening adhesive, and reference numeral 11 
represents polarizing plates. 

In Fig. 2(c) and Fig. 3, description has been given of the possibility 
of a three dimensional display that is concave or convex, but if 
various concepts for the lengths of the signal electrodes in Fig. 2(c) or 
Fig. 3 are considered for each liquid crystal layer, it will be understood 
that a complex three dimensional appearance can be easily realized. 

The present invention has been described using an example 
of a matrix type LCD device, but in an LCD device needing a plurality 

of electrode groups such as a partial matrix type, the effects of the 

present invention are particularly noteworthy. 

As is clear from the above description, by laminating a 

plurality of liquid crystal layers, it is possible to obtain an LCD device 

having new features and functions that could not have been obtained 

with an LCD device of the related art, and the range of applicability of 

an LCD device is significantly expanded. 
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Brief Description of the Drawings 
Fig , shows a math* LCD device of the related art - F» 1(a) 
being a plan view, and Fig.1 (b) being a cross-sectional view. 
^ 2 is an embodiment rf a laminated matrix LCD devrce o« the 
l^nventi., Fig. m », a P ton view, F^) = 
Lion «en abng the iine A-A in Fig. 2 a), and * 2 W *«Q« 

cross section taken along the line B-B in the same, and Rg. 3 .s me 

cross. &w . . n _ a different 

same cross-sectional v.ew as in Fig. 2(c) snowmg 

embodiment of the present invention. 

L5 Glass substrate; 1-1 • 4-1 scanning electrode group, 2- 5 2 
na" electrode group; 6 sealing ^^V^^ 
LCD sealing adhesive; 9 strengthening adhes,ve, 10 LCD, 

polarizing plate. 
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